In this paper, a method is developed to calculate the core loss in a switched reluctance machine. The magnetic circuit of the motor is described as a magnetic network. The electromagnetic behavior of each magnetic network element takes into account the iron loss using the Preisach model and the principle of loss separation. Using the numerical routines, the local core loss in the different motor sections is calculated. The global core loss is compared with the experimentally determined core loss.
INTRODUCTION
The estimation of core loss is an important issue in the study of electromagnetic devices. The detailed knowledge of the local loss enables to predict hot spots in the device whereas the global loss affects the machine efficiency. The same argument obviously holds for switched reluctance machines ͑SRM͒. Unfortunately, the classical loss theory for rotating field machines hardly applies to SRMs. First of all, the local fields on the basis of which the iron loss is calculated using standard techniques, are expressed in the fundamental and harmonic components of the rotating field in the machine. In the case of a SRM with its specific magnetic field patterns, this approach is rather artificial. Secondly, there is the question whether the specifications provided by the steel manufacturers are suitable for applications to these specific field patterns. Therefore, to tackle the SRM core loss problem, we suggest to use a modified magnetic network model. The laminated magnetic circuit of the machine is divided into network elements. The relation between the magnetic flux through a network element and the magnetomotive force ͑mmf͒ over the element characterizes each network component and is reconstructed at each time point using the Preisach model 1 and the principle of loss separation.
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WORKING CONDITIONS OF SRM
The behavior of a 6 ϫ 4 SRM can easily be described on the basis of the geometry given in Fig. 1 . When a rotor tooth approaches a stator tooth, the phase current of that stator tooth is switched on. Due to the resulting reluctance torque, the machine rotates and a steadily increasing overlap of the active stator and rotor teeth is established. Once the active stator and rotor teeth are more aligned, the phase is switched off and the next phase is switched on. By controlling electronically the current level and the current switch on and off time, torque control can be obtained.
MAGNETIC NETWORKS
A magnetic network approach of an electromagnetic device 3 is suitable if the parts of the magnetic circuit where significant field patterns occur can reasonably be divided into rectangular network elements ͑reluctances͒. Inside such an element all flux lines enter through one gate, leave the element through the opposite gate and are assumed parallel to the walls of the element. Outside these network elements, the magnetic induction is considered negligible. The disturbances of the magnetic fields at the network element joints are disregarded. This is analogous to electric networks, following the classical theory of plane graphs. If the integration path in Ampere's law is restricted to closed loops along network elements, this law implies that for any network loop j, the accumulated mmfs m kj -mmf over network element k in loop j-equal the net current crossing the surface O j enclosed by the loop j. In order to obtain a plane graph representation of the magnetic network, the net current of each loop equation ͑1͒ is interpreted as a mmf source ͑Ni͒ j : can be found, with b the number of branches and n the number of nodes in the graph. 3 In order to obtain a solvable system of equations, a set of b − n + 1 independent unknowns in which the network magnetomotive forces m kj are expressed, must be selected. We may choose as unknowns the loop fluxes ⌽ p , p =1, ... ,l corresponding to l = b − n + 1 independent loops, thereby automatically satisfying the magnetic analog of Kirchoff's current law. Then, the branch flux kj through the network element k in loop j is written as an algebraic sum of the b − n + 1 loop fluxes. For simplicity, we may associate the l independent loops with the b − n +1 meshes of the graph.
The magnetic behavior of a network element k in loop j is completely defined by the relation between the mmf m kj over the network element caused by the branch flux kj flowing through the element. This relation is discussed in more detail in the next section.
ELECTROMAGNETIC PHENOMENA IN LAMINATED MATERIALS
A general approach to the calculation of electromagnetic loss in soft magnetic laminated materials is based on the separation of the loss into the hysteresis loss P h and the dynamic loss P d . In Ref. 2, it has been shown that the instantaneous loss P t ͑t͒ at time t may be written by e.g., 
and an irreversible part B irr . The quasistatic irreversible part is constructed using the Preisach model. We proceed with one of the well established analytical expressions for the Preisach distribution function P͑␣ , ␤͒ ͑PDF͒, viz. a function of the Lorentzian-type,
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For the material considered in this paper, the parameter val- 
NUMERICAL RESULTS AND DISCUSSIONS
For the 6 ϫ 4 SRM, a magnetic network model is constructed similar as in Ref. 5. The width w i and length l i of each type of reluctance are given in Table I . The length of the stator and rotor is 63.5 mm. The thickness of the sheets equals d = 0.5 mm, while the air gap is 0.3 mm. The calculated flux patterns, shown in Figs. 2 and 3 correspond with i = 4 A. Figure 4 depicts the hysteretic loop in the rotor yokes as a direct result of the above mentioned magnetic network. Moreover, it is illustrated in Fig. 4 that the B a H s -loops calculated with Eqs. ͑3͒-͑5͒ ͑full line with open squares͒ are in good agreement with the corresponding measurements ͑full line with solid squares͒ under unidirectional ͑distorted͒ flux patterns. The local core loss in the motor sections has been derived from the area enclosed from these loops. The distribution of the loss over the different motor sections has been found relatively independent of the motor working point: stator teeth ͑25%͒, stator yoke ͑50%͒, rotor teeth ͑12%͒, rotor yoke ͑13%͒, see Table II . The local losses in the different magnetic network elements all together constitute the global motor core loss. 
